Objective: We hypothesize that the personality influences the caregiver's depression, burden and distress related to BPSD. Subjects and methods: Participants were 105 consecutive patients with dementia and their family caregivers, living at home, attending a Dementia Clinic. A cross-sectional design was used with an applied a structured interview at home. Comprehensive assessments included: personality (NEO-FFI), burden (ZBI), depression (CES-D) and distress related to BPSD (NPI-distress). Statistical Path analysis was used to study the hypothetical causal and mediating effects between independent and criterion variables. Results: Neuroticism increased, whereas extraversion decreased, both caregiver's depression and burden. Agreeableness was also found to decrease the burden. The personality characteristics only indirectly influenced the caregiver's distress related to BPSD. Conclusion: These results reinforce the importance of including personality as an individual resource of the caregiver in the conceptual models and research on caregiving. Assessment of caregiver's personality characteristics should be taken into account for the planning of intervention programs.
Introduction
Dementia is a syndrome characterized by an acquired and global cognitive and functional decline, as well as behavioural and psychological symptoms. A study calculated that 24.3 million people live with dementia, with 4-6 million new cases every year in the world (Ferri et al., 2005) . In the European Union, 6 million persons live with dementia (Alzheimer Europe, 2006) . The costs of Dementia in Europe increase with disease severity (Jönsson and Wimo, 2009 ) and was estimated to be s130 billion, of which 56% were costs associated with informal care (Alzheimer Europe, 2008) . Family caregivers have often been referred to as the 'backbone' of long term care because most of patients are cared at home by relatives, usually spouses, and these play a key role in care (Feinberg and Pilisuk, 1999) .
Caring someone with dementia, sometimes 24 h per day, is a stressful and demanding activity that affects caregiver's psychological and physical well-being (Schultz et al., 1995; Pinquart and Sorensen, 2003; Vitaliano et al., 2003; Pinquart and Sorensen, 2007; Adams et al., 2008) and the caregiver is at high risk for burden, social isolation and depressive symptoms (Schultz et al., 1995; Sherwood et al., 2005) . The objective and subjective burden of care and psychiatric morbidity, namely depression, are associated with specific characteristics of the caregiver (Sink et al., 2006) and influence some factors of the own caregiver, as the caregiver's coping strategies to deal with the symptoms and meaning of the illness (Vugt et al., 2004) . However, it has been suggested that interventions to improve coping strategies only offer moderate success (Brodaty et al., 2003) and there is a call for a more individualized approach with an increase in knowledge of the differences and variability in caregivers (Mittelman et al., 2004; Carratero et al., 2007) .
Behavioural and psychological symptoms of dementia (BPSD) affect the majority of patients at same point in the progression of the disease (Lyketsos et al., 2002; Engelborghs et al., 2005) . These BPSD occur in a dynamic process involving the patient, the family caregiver and their environment. They are known to be more stressful to caregivers than cognitive or functional decline, because are felt as the most difficult to manage (Donaldson et al., 1998; Hooker et al., 2002; Vugt et al., 2003; Matsumoto et al., 2007) and have a negative impact on the relationships between the caregiver, patient and family (Lyons et al., 2002) . It has been reported that caregivers differ in their emotional responses to BPSD even when facing similar problems and the caregiver's perception of patient's problems is more important than problem behaviour 'per se' (Zarit, 1996; Vugt et al., 2005) , furthermore, caregivers can interpret poorly and react inadequately to BPSD (Paton et al., 2004) .
All this evidence highlights the importance of subjective factors and individual differences among caregivers in the caring experience and in coping with the demands posed by the patient with dementia. The personality characteristics affect the processes that individuals use to appraise stressful events and predispose them to cope in certain ways when they confront these events (Hooker et al., 1994; McCrae and Costa, 2006, p. 219; Carver and Connor-Smith, 2010) . Personality also had significant direct and indirect effects on mental health and direct effects on physical health (Hooker et al., 1998; Jang et al., 2004) . In the present study, we hypothesize that the personality influences the caregiver's depression, burden and distress associated with the behavioural and psychological symptoms of patients with dementia. The inclusion of caregiver's personality traits in the caregiving models would increase the knowledge of caregivers' role and hopefully contribute to improve the quality of life of the caregiver and the patient.
Materials and methods

Participants
The participants were 105 patients with dementia, living at home, and their family caregivers, consecutively recruited at a Dementia Clinic. Dementia was diagnosed according to DSM-IV criteria (American Psychiatric Association, 2000) .
We defined caregiver as the family member most responsible for day-to-day decisions and care of the patient. Requirements for participations were that the caregivers had been in the caregiving role for a minimum of six months, and spending at least 2 h per day caring for the relative. Caregivers with abnormal mini-mental status examination (MMSE) scores were excluded (see below).
Procedures
Caregivers were administered a structured interview at home. In all cases, the interviews were conducted by the same trained interviewer. The project was approved by the Research Ethics Committee of the Hospital Universitário de Santa Maria, Lisbon. Written informed consent was obtained from all subjects, after full explanation of the procedures.
Patient and caregiver measures
Sociodemographic variables (age, gender, education) were registered during an interview with the caregiver.
Mini-mental status examination (MMSE) (Folstein et al., 1975; Guerreiro, 1998 ) is one of the most widely used screening instruments for dementia, and provides a total score ranging from 0 to 30, with lower scores indicative of greater cognitive impairment. It was administered to the patients to obtain an overall level of current cognitive function, and to family caregivers to rule out cognitive deficits.
Patient measures
The stage of dementia was evaluated with global deterioration scale (GDS) (Reisberg et al., 1982; , a well-established scale used to measure the severity of functional and cognitive deficits in dementia. Scores range from 1 (no cognitive decline) to 7 (very severe cognitive decline).
The BPSD was measured with the neuropsychiatric inventory (NPI) (Cummings et al., 1994; . The NPI rates symptoms in 12 domains: delusions, hallucinations, agitation/aggression, depression/dysphoria, anxiety, euphoria/elation, apathy, disinhibition, irritability/lability, aberrant motor behaviour, sleeping and eating. In each domain, the informant was asked if the behaviour represent a change from that shown by the patient before the onset dementia and had been present during the previous month. If an affirmative answer was obtained from a screening question, specific neuropsychiatric symptoms, in each behavioural domain, were explored. On the basis of scoring the frequency (1 'sometimes' to 4 'very often') and the severity (1 'mild' to 3 'severe') of each neuropsychiatric symptom, a composite score for each domain was determined as the product of the frequency and severity subscores (maximum, 12). The total NPI score was calculated by adding all composite scores of each domain (range between 0 and 120).
Family caregiver measures
The neuropsychiatric inventory distress (NPI-D) (Kaufer et al., 1998; ) provides a quantitative measure of the distress experienced by caregivers in relation to the individual symptom domains assessed by the NPI. After rating each symptom domain of the NPI, caregivers are asked to grade the emotional and psychological distress that they experienced in relation to the symptom on a 6-point scale: 0 (not at all distressing) to 5 (extremely distressing). The maximum total NPI-D score is 60.
The Zarit burden interview (ZBI) is a 22-item, self report measure of perceived burden. The instrument measures caregivers' psychological health, emotional well-being, social and family life, finances, and degree of control over one's life. Each question is scored on a 5-point Likert scale. Total scores range from 0 (low burden) to 88 (high burden) (Zarit et al., 1980; Gonçalves-Pereira et al., 2010) .
Depression of the caregiver was measured with the Centre for Epidemiologic Studies-depression scale (CES-D) (Radloff, 1977; Gonçalves and Fagulha, 2003) . It is a 20-item scale used to assess the overall level of depression experienced in the past week. Responses are provided along a 4-point Likert-type scale range from 0 (rarely or once a time) to 3 (most or all the time). Total scores ranged 0-60.
The Portuguese version of the NEO five-factor inventory (NEO-FFI) (Costa and McCrae, 1992; Lima and Simões, 2003) , a short form of the personality inventory-revised (NEO-PI-R), with 60 items, was used to measure the traits of personality: neuroticism, extraversion, openness to experience, agreeableness and conscientiousness. Each question is scored on a 5-point Likert scale, ranging from 0 to 4; the total scores, in each dimension, range from 0 to 48.
Statistical analysis
A cross-sectional design was used. Path Analysis was used to test hypothetical causal and mediation effects between personality traits and depression, burden and distress related to the BPSD. Descriptive statistical analysis was performed with PASW, v. 18 (SPSS Inc., Chicago, IL). Path analysis was performed with AMOS 18 (SPSS Inc.). Statistical significant effects were assumed for p < 0.05.
Results
The characteristics of family caregivers and patients are summarized in Table 1 . The caregivers were mostly female, but there were a noteworthy number of male caregivers.
Regarding the five dimensions of personality, the following mean AE SD scores were obtained for the caregivers: neuroticism: 25.7 AE 8.3; extraversion: 27.0 AE 6.8; openness: 25.7 AE 5.6; agreeableness: 33.1 AE 4.0; conscientiousness: 37.0 AE 4.8. The mean of distress related to behavioural and psychological symptoms was 15.2 AE 10.3.
The number of behavioural symptoms and the scores in the NPI (frequency Â severity) and NPIdistress items are shown in Table 2 . The symptoms most frequent and with higher total score (frequency Â severity) were apathy (79.0%, 5.2 AE 4.2) and agitation (62.9%, 3.1 AE 3.7). Caregivers also showed the highest scores at NPI-distress for the same items, apathy (2.7 AE 1.9) and agitation (2.3 AE 2.1).
We developed a path model (see Figure 1 ) in which hypothetical direct effects between caregiver's personality dimensions and caregiver's distress were tested as well as indirect, mediated, effects of depression and burden over caregiver's distress. Path analysis showed that the caregiver's personality dimensions influence caregiver's depression and burden. Neuroticism increased depression (b ¼ 0.63, p < 0.001), whereas extraversion decreased depression (b ¼ À0.24, p < 0.001). Neuroticism also increased the caregiver's burden (b ¼ 0.42, p < 0.001), whereas extraversion (b ¼ À0.18, p ¼ 0.04) and agreeableness (b ¼ À0.20, p ¼ 0.03) decreased the caregiver's burden.
No dimension of personality influenced directly caregiver's distress related to the BPSD. However, since the burden increased the distress related to the BPSD (b ¼ 0.51, p < 0.001), neuroticism would indirectly increase the caregiver's distress mediated by burden, whereas extraversion and agreeableness would decrease the caregiver's distress also through burden. The caregiver's depression did not influence the distress related to the BPSD. Overall, the model (Figure 1 ), explained 42% of the variance in the distress related to the BPSD (R 2 ¼ 0.42, p < 0.001).
Discussion
The main finding of the present study is that several dimensions of caregiver's personality strongly influenced burden and depressive symptoms of the caregiver. Neuroticism enhanced the caregiver's burden and depression. In contrast, extraversion and agreeableness both decreased the caregiver's burden, and extraversion also attenuated the caregiver's depression. High levels of neuroticism were a strong predictor of both caregiver burden and depression, in accordance with previous studies (Bookwala and Schulz, 1998; Jang et al., 2004; Helmes et al., 2005; Shurgot and Knight, 2005; Campbell et al., 2008) . This trait of personality is an indicator of global individual propensity to experience negative influences. Individuals who score high in this dimension tend to be 'for emotional imbalance, unrealistic ideas, desires and needs excessive or inappropriate coping responses', while those who score low are 'calm, relaxed, resilient, secure, non-emotive, self-satisfied' (Lima and Simões, 2003, p. 17) . Caring for dementia sufferers is a highly demanding task both emotionally and physically. Thus, an irritable and sometimes hostile caregiver who easily blames others for the difficulties he/she is experiencing can hardly adapt to a situation of permanent stress such as that of caregiving. Furthermore, caregiver personality characteristics may influence the success of intervention programs. Jang et al. (2004) found that a comprehensive psychosocial intervention with counselling, support and consultation was beneficial to caregivers, as compared to the usual care. However, the caregivers with low neuroticism showed a decrease in the depression levels, but the caregivers with high neuroticism did not. Extraversion corresponds to individual propensity to social interaction and activities. People with high scores in this construct tend to be 'sociable, active, talkative, person-oriented, optimistic' while those who score low tend to be 'cold, reserved, formal, taskoriented, retiring, serious' (Lima and Simões, 2003, p. 18 ). Caregiver's extraversion decreased both burden and depression. The tendency to isolation and low optimism are factors that facilitate depression (Már-quez-González et al., 2009) . We could speculate that caregivers more focused on carrying out tasks rather than on the well being of his/her relative as a 'person', with needs which transcend the mere carrying out of tasks, tend to feel burdened and overwhelmed by the difficulties involved in caregiving.
Agreeableness is an indicator of the way in which a person thinks and behaves which can be characterized as compassion versus antagonism. A high score means someone who is 'soft-hearted, good-natured, trusting, helpful, forgiving, gullible'; while low scores are shown by people who tend to be 'cynical, rude, suspicious, uncooperative, vengeful, ruthless, irritable, manipulative' (Lima and Simões, 2003, p. 19 ). Caregiver's agreeableness decreased the burden. Therefore, caregivers with lower agreeableness scores may have had greater difficulty in recognizing the illness and suffering of the other, and in establishing a cooperative relationship with the patient as well as ascribing a positive meaning to his/her role as a caregiver.
Contrary to the initial hypothesis that the dimensions of personality might directly influence the distress felt by the caregiver in relation to BPSD, neuroticism, extraversion and agreeableness could only influence distress related to BPSD through an indirect effect, mediated by the caregiver's burden. Caregivers with high levels of neuroticism and burden might have an increased propensity of reporting high levels of distress associated with the BPSD, because they could respond to behavioural symptoms based on both the behaviours and their own stress. BPSD are the result of a dynamic and complex circular process (Campbell et al., 2008) between the caregiver, the patient and the environment (Zarit, 1996) . The inadequate response of the caregiver could exacerbate the patient's symptom, and consequently worsen his/her own distress. Various studies have mentioned that caregivers with high levels of neuroticism use maladaptative strategies in dealing with patients' behaviours (Vugt et al., 2003; Chappell and Dujela, 2009) . They primarily approach the patient with impatience, irritation or anger, and try to manage behavioural problems by confronting or ignoring the patient (Vugt et al., 2004) . Some caregivers tend to respond with irritability, criticism and confrontation to patients' recurrent forgetfulness, mistakes in performing daily tasks, lack of initiative in engaging in activities, and low expression of affection towards the presence of relatives and friends. Consequently, they frequently cause a mirror-response of aggressiveness, agitation, or on the contrary of disquiet and dismay in the patient (Zarit, 1996; Vugt et al., 2004) . In clinical practice, one usually finds caregivers with difficulties in understanding and tolerating ideas expressed in delirium or in the hallucinations of their patients. Permanent confrontation and argumentation against the inveracity of the patient 'truth', promotes and worsens aggressive, accusatory and distrustful behaviour in relation to his/her caregiver (Zarit, 1996) . Other studies have shown that many caregivers believe that symptoms are under the patient's control and that he/she can improve them (Donaldson et al., 1998; Paton et al., 2004) . Caregivers who resist to equating symptoms with dementia suggest that they have a different understanding of dementia, or are trying to minimize or deny the effects of this illness (Paton et al., 2004) . On the contrary, caregivers who realize that behaviours have a meaning which is beyond the control of the dementia sufferer can consciously control their responses (Campbell et al., 2008) . Results gathered in the present study do not deny that personality characteristics do have importance in the distress felt by caregivers in response to BPSD of their patients, but suggest that these influences are essentially mediated by other factors, in particular by burden.
The mechanisms whereby personality domains influence caregiver's burden and depression could involve the preference for different coping strategies. Low scores of neuroticism and high scores of extraversion were associated with emotional-focused coping and problem-focused coping, and agreeableness was positively associated with social support coping and negatively associated with emotional-focused coping (Hooker et al., 1994) . However, others suggested that the personality profile does not seem to influence systematically the coping ability (Renzetti et al., 2001) . A recent study emphasizes that neuroticism is a predictor of negative emotion coping and not of the use of specific coping strategies (Chappell and Dujela, 2009) . In turn, it was found that high burdened relatives use more emotional-focused coping strategies, while less burdened relatives used more problemsolving approaches to caregiving demands (Papastavrou et al., 2007) . Importantly, caregivers who were identified as less responsive and less psychological available were shown to have a coping style that was correlated to shorter survival time in persons with dementia (McClendon et al., 2004) . It was also found that the use of maladaptative emotional coping strategies is a predictive factor of burden (Papastavrou et al., 2007) , psychiatric morbidity and, in particular, depression (Schultz et al., 1995) . Caregivers with nonadapters characteristics (more neurotic and depressed; more burdened and feeling less competent) report more behavioural symptoms in general and Copyright # 2011 John Wiley & Sons, Ltd.
Int J Geriatr Psychiatry (2011) more hyperactivity symptoms over time, as a direct response to the caregiver's attitudes such as impatience or irritation (Vugt et al., 2004) . It has been proposed that the factors associated with the caregiver have greater impact on depression and burden than those relating to the patient (Zanetti et al., 1998; Campbell et al., 2008) . In this context, personality must be envisaged as an important individual resource which influences the way in which the caregiver ascribes meaning to illness and reacts to caregiving. For this reason, personality is a decisive factor influencing the outcomes, both in the patient and in the caregiver. The need to understand variability and differences among caregivers is thus of paramount importance in unveiling the reasons which lead caregivers to respond distinctly to similar situations.
Limitations of the study must be recognized, namely the small sample size and the convenience sampling may restrain the generalization of the results. An important advantage of the study is that the domains of personality were systematically evaluated in the caregivers. We showed that personality influences the caregiver's depression and burden, which in turn are mediators of distress. These findings reinforce the importance of including personality as an individual resource of the caregiver in the conceptual models and research on caregiving, because it decisively influences the outcomes in both the caregiver and the patient. In clinical practice, assessment of caregiver's personality characteristics should be taken into account for the planning of intervention programs, since the whole of the caregiving process is shaped by the characteristics of caregivers and patients, their previous and current relationships, illness-related variables, social networks and ways of coping. The above mentioned study of Jang et al. (2004) gives an example of how the levels of neuroticism might lead to individualization of treatment, suggesting that caregivers with high neuroticism would require an additional treatment beyond psychosocial intervention to improve their levels of depression. Since the personality is related to coping in the caregiver situation and coping strategies are modifiable (Hooker et al., 1994) , the workup of coping strategies in order to reach more adaptative and successful approaches is another example where interventions should consider information about personality characteristics. To be sure, assessment of caregivers remains a challenging area, both in research and clinical practice (Brodaty, 2007) .
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Key Points
Dimensions of caregiver's personality strongly influenced burden and depression of the caregiver; neuroticism had a negative influence, whereas extraversion and agreeableness had a favourable effect on the caregiver. The personality characteristics only indirectly affected the caregiver's distress related to BPSD, namely through the burden. The model proposed explained 42% of the variance in the caregiver's distress related to the BPSD. Personality, as an individual resource of the caregiver, must be taken into account in the research on caregiving and in the planning of intervention programs.
